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(57) Abstract: An image receiving tube device comprising a panel formed with a fluorescent screen, a funnel integrated with the 
panel, an electron gun installed in the funnel, a magnetic shield (1) for shielding electron beams (5) emitted from the electron gun 
from the external magnetic Held, and a frame (2) holding the magnetic shield (1), wherein the magnetic shield (1) has a bend (20) 
that is bent toward the tube axis in the junction with the frame (2), and the thickness (T) of the bend (20) at the edge on the tube 
axis side is 0.08 mm or less. Reducing the thickness (T) reduces the number of electron beams reflected by an end surface (1 1) to 
reach the screen without being shielded by the frame (2), thus making it possible to suppress halation that tends to occur in an image 
receiving tube device having a high deflection angle. 
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(54) IMAGE RECEIVING TUBE DEVICE 



(57) In a cathode ray tube including a panel provided 
with a phosphor screen, a funnel integrated with the 
panel., an electron gun disposed inside the funnel, a 
magnetic shield (1) for shielding an electron beam (5) 
emitted from the electron gun against an external mag- 
netic field, and a frame (2) for holding the magnetic 
shield (1), the magnetic shield (1) includes, at a portion 
to be joined with the frame (2), a bent portion (20) bent 



toward a tube axis side, and a thickness T of the bent 
portion (20) at its edge on the tube axis side is 0.08 mm 
or less. By making the thickness T small, halation that 
is liable to occur in a cathode ray tube with a large de- 
flection angle can be suppressed because electron 
beams reflected from an end face (11) and allowed to 
reach the screen without being shielded by the frame 
(2) are reduced. 
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Description 

Technical Field 

[0001 ] The present invention relates to a cathode ray 
tube. 

Background Art 

[0002] FIG. 1 2 is a cross-sectional view showing one 
example of a general configuration of a color cathode 
ray tube. As shown in FIG. 12, a color selection elec- 
trode (shadow mask) 3, a magnetic shield 1 for reducing 
the effect of the geomagnetism on tracks of electron 
beams 5, and a frame 2 for supporting the shadow mask 
3 and the magnetic shield 1 are contained in an evacu- 
ated glass container formed of a panel 6 and a funnel 
7. An electron gun 9 is contained in a neck portion of the 
funnel 7. Electron beams 5 emitted from the electron 
gun 9 are deflected by a deflection yoke 8 so that they 
pass through slot-shaped apertures formed on the 
shadow mask 3 and scan a rectangular phosphor 
screen 4 formed on the inner face of the panel 6. 
[0003] For convenience in the following explanation, 
as shown in FIG. 12, an XYZ-three dimensional rectan- 
gular coordinate system is defined, in which the X-axis 
is a horizontal axis perpendicular to the tube axis, the 
Y-axis is a vertical axis perpendicular to the tube axis, 
and the Z-axis is the tube axis. The X-axis and the Y- 
axis intersect with each other on the tube axis (Z-axis). 
[0004] Conventionally, it has been pointed out that the 
problem of halation is inherent in the cathode ray tube 
having the above configuration. Halation is a phenom- 
enon caused by an electron beam 5 that should enter 
the shadow mask 3 directly but actually enters the shad- 
ow mask 3 after being reflected by the frame 2 or the 
like due to overscan or the like when it is deflected to 
the periphery of the screen. Such an electron beam 5 
then reaches the phosphorscreen 4 to cause the screen 
to emit light, resulting in degraded contrast. 
[0005] As a solution to this problem, JP 2(1990)- 
244542 A discloses bending a tube-axis-side end por- 
tion of a frame 2 having a substantially L-shaped cross 
section toward a panel 6 to provide a bent end portion 
1 2, as shown in FIG. 1 3. According to this configuration, 
halation is prevented because an overscanned electron 
beam 5 strikes the inclined face of the bent end portion 
12 and is reflected toward the side opposite to the phos- 
phor screen 4 side. 

[0006] Further, JP 11 (1999)-1 20932 A discloses 
forming a number of recesses on an inner surface of a 
skirt portion 13, which is a portion to be joined with an 
inner face of the frame 2, of a shadow mask 3. According 
to this configuration, halation is prevented because an 
overscanned electron beam entering the inner surface 
of the skirt portion 13 is scattered. 
[0007] Furthermore, JP 5(1993)-314919 A discloses 
forming a bent portion by bending a comer portion of a 



magnetic shield 1 provided at its end portion on the 
frame 2 side toward the tube axis so as to be substan- 
tially perpendicular to the tube axis. According to this 
configuration, halation is prevented because an over- 

5 scanned electron beam is shielded by the bent portion 
and thus cannot reach the screen. 
[0008] However, the inventors of the present inven- 
tion have found the following fact through experiments. 
In a cathode ray tube with a total deflection angle of 1 1 5° 

10 or more, as shown in FIG. 14A, an electron beam 5 is 
reflected not only by the frame 2 having a thickness of 
about 1 .8 mm but also by the end face (the face oppos- 
ing the tube axis) of the magnetic shield 1 having a thick- 
ness of only about 0.1 5 mm. As a result, a linear halation 

is pattern formed of a number of red, green, and blue ver- 
tical lines arranged repeatedly appears on the right and 
left sides of the screen. 

[0009] The cause of such halation is considered to be 
as follows. 

20 [0010] In a cathode ray tube with a normal deflection 
angle, as shown in FIG. 1 3, an electron beam 5 entering 
and reflected from the end face 1 1 of the magnetic shield 
1 is reflected toward the side opposite to the phosphor 
screen 4 side by the frame 2 and thus causes no hala- 

25 tion. However, in a cathode ray tube with a total deflec- 
tion angle of 115° or more, an electron beam 5 enters 
the end face (the face opposing the tube axis) 11 of the 
magnetic shield 1 at a smaller incident angle as shown 
in FIG. 1 4B, which shows an enlarged view of the portion 

30 XIV B, the vicinity of the end face of the magnetic shield 
1 , shown in FIG. 14A. Thus, while an electron beam 5a 
entering and reflected from the region near the frame 2 
in the end face 1 1 is reflected by the frame 2 similarly to 
the electron beam shown in FIG. 13, an electron beam 

35 5b entering and reflected from the region apart from the 
frame 2 in the end face 11 does not strike the frame 2 
and thus is allowed to reach the screen. Besides, the 
end face 11 has a poor flatness, which causes the 
above-mentioned linear halation pattern having high 

40 visibility to appear in a particular portion of the screen, 
unlike the conventional halation pattern causing the en- 
tire screen to emit light uniformly. 
[0011] It is apparent from FIGs. 14Aand 14B that the 
bent end portion 12 provided at the edge of the frame 2 
<*5 as disclosed in JP 2(1 990J-244542 A is not effective in 
preventing such halation occurring in a cathode ray tube 
with a large deflection angle. 

[0012] Further, in a cathode ray tube with a large de- 
flection angle, a track of an electron beam 5 entering a 

so comer portion of the screen 4 forms a small angle with 
the screen 4. Therefore, if the bent portion as disclosed 
in JP 5(1993) 314919 A is used to shield an over- 
scanned electron beam, an electron beam for forming 
an image also is shielded, which brings about a problem 

55 that a shadow appears on the screen. 

[0013] By making the distance between the end face 
11 of the magnetic shield 1 and the tube axis longer (i. 
e., by increasing the amount that the end face 11 is re- 
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cessed from the edge of the frame 2 on the tube axis 
side), it becomes possible to shield an electron beam 
reflected from the end face 1 1 by the frame 2. However, 
this results in reduction in area of the bent portion, which 
is provided on the screen 4 side of the magnetic shield 
1 and is substantially perpendicular to the tube axis, and 
thus brings about the problems such as degraded mag- 
netic shielding effect, degraded stability in fixing the 
magnetic shield 1 to the frame 2, and the like. 
[0014] On the other hand, as a measure against ha- 
lation in a cathode ray tube with a small deflection angle 
of 1 1 5° or less, it is difficult to apply the method proposed 
in JP 2(1990)-244542 A to a cathode ray tube of a so- 
called tension-mask type, in which a shadow mask is 
stretched while being provided with a tensile force, be- 
cause the degree of freedom in the shape of the frame 
is limited in such a cathode ray tube. Further, the method 
proposed in JP 1 1 (1 999)-1 20932 A requires processing 
the inner surface of the shadow mask, resulting in high 
cost. Besides, this method is not applicable to a cathode 
ray tube of a tension-mask type. Furthermore, the meth- 
od proposed in JP 5 (1 993)-314919 A does not provide 
any shielding effect on an electron beam passing 
through the portion other than the comer portion. 

Disclosure of Invention 

[001 5] The present invention aims to solve the above- 
mentioned conventional problems. More specifically, it 
is a first object of the present invention to provide a cath- 
ode ray tube capable of preventing the above-men- 
tioned linear halation, which is liable to occur in a cath- 
ode ray tube with a particularly large total deflection an- 
gle of 115° or more. Further, it is a second object of the 
present invention to provide a cathode ray tube capable 
of preventing halation simply and at low cost. 
[0016] In order to achieve the above-mentioned ob- 
jects, the present invention employs the following con- 
figurations. 

[0017] A cathode ray tube according to a first config- 
uration of the present invention includes: a panel pro- 
vided with a phosphor screen; a funnel integrated with 
the panel; an electron gun disposed inside the funnel; a 
magnetic shield for shielding an electron beam emitted 
from the electron gun against an external magnetic field; 
and a frame for holding the magnetic shield, wherein the 
magnetic shield includes, at a portion to be joined with 
the frame, a bent portion bent toward a tube axis side, 
and a thickness of the bent portion at its edge on the 
tube axis side is 0.08 mm or less. 
[001 8] Further, a cathode ray tube according to a sec- 
ond configuration of the present invention includes: a 
panel provided with a phosphor screen; a funnel inte- 
grated with the panel; an electron gun disposed inside 
the funnel; a magnetic shield for shielding an electron 
beam emitted from the electron gun against an external 
magnetic field; and a frame for holding the magnetic 
shield, wherein the magnetic shield includes, at a por- 



tion to be joined with the frame, a bent portion bent to- 
ward a tube axis side, and an edge of the bent portion 
on the tube axis side is formed so as to be uneven. 
[0019] According to the above-mentioned first and 
5 second configurations, a cathode ray tube can be pro- 
vided that can reduce halation caused by an electron 
beam reflected from the edge (end face) of the bent por- 
tion of the magnetic shield on the tube axis side and thus 
can display an image whose contrast is improved over 
10 the entire screen. 

[0020] Next, a cathode ray tube according to a third 
configuration of the present invention includes: a panel 
provided with a phosphor screen; a funnel integrated 
with the panel; an electron gun disposed in the funnel; 
*s and an electron shielding plate for restricting a region 
permitting passage of an electron beam emitted from 
the electron gun : the electron shielding plate being dis- 
posed between the electron gun and the phosphor 
screen, wherein a thickness of the electron shielding 
20 plate at its edge on a tube axis side is 0.08 mm or less. 
[0021] Further, a cathode ray tube according to a 
fourth configuration of the present invention includes: a 
panel provided with a phosphor screen; a funnel inte- 
grated with the panel; an electron gun disposed in the 
funnel; and an electron shielding plate for restricting a 
region permitting passage of an electron beam emitted 
from the electron gun, the electron shielding plate being 
disposed between the electron gun and the phosphor 
screen, wherein an edge of the electron shielding plate 
on a tube axis side is formed so as to be uneven. 
[0022] According to the above-mentioned third and 
fourth configurations, a cathode ray tube can be provid- 
ed that can reduce halation caused by an electron beam 
reflected from the edge (end face) of the electron shield- 
ing plate on the tube axis side and thus can display an 
image whose contrast is improved over the entire 
screen. 

[0023] Next, a cathode ray tube according to a fifth 
configuration of the present invention includes a panel 
provided with a phosphor screen; a funnel integrated 
with the panel; an electron gun disposed in the funnel; 
and an electron shielding plate for restricting a region 
permitting passage of an electron beam emitted from 
the electron gun : the electron shielding plate being dis- 
posed between the electron gun and the phosphor 
screen; wherein an approximately central portion of the 
electron shielding plate in its longitudinal direction pro- 
trudes toward a tube axis to form a protruding portion. 
[0024] According to the above-mentioned fifth config- 
uration, a cathode ray tube can be provided that can re- 
duce halation caused by an electron beam reflected 
from the edge (end face) of the electron shielding plate 
on the tube axis side and thus can display an image 
whose contrast is improved over the entire screen. 
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Brief Description of Drawings 
[0025] 

FIG. 1 A is a partially enlarged cross -section a! view 5 
showing one example of a configuration of the vi- 
cinity of a portion where a magnetic shield and a 
frame are joined with each other in a cathode ray 
tube according to Embodiment 1 of the present in- 
vention. 

FIG. 1 B is a partially enlarged cross-sectional view 
showing another example of a configuration of the 
vicinity of a portion where a magnetic shield and a 
frame are joined with each other in a cathode ray 
tube according to Embodiment 1 of the present in- 
vention. 

FIG. 2A is a partially enlarged plan view showing 
still another example of a configuration of the vicin- 
ity of a portion where a magnetic shield and a frame 
are joined with each other in a cathode ray tube ac- 
cording to Embodiment 1 of the present invention. 
FIG. 2B is a cross-sectional view taken along the 
line IIB-IIBin FIG. 2Aas seen in the arrow direction. 
FIG. 3 is a cross -sectional view showing one exam- 
ple of a general configuration of a cathode ray tube 
according to Embodiments 2 and 3 of the present 
invention. 

FIG. 4 is an exploded perspective view showing a 
configuration of a color selection structure included 
in a cathode ray tube according to Embodiment 2 
of the present invention. 

FIG. 5 is a perspective view showing an overall con- 
figuration of a color selection structure included in 
a cathode ray tube according to Embodiments 2 and 
3 of the present invention. 35 
FIG. 6 is a cross-sectional view taken along the line 
VI-VI in FIG. 5 as seen in the arrow direction. 
FIG. 7A is an enlarged cross-sectional view show- 
ing one example of a configuration of an edge of an 
electron shielding plate on the tube axis side in a 40 
cathode ray tube according to Embodiment 2 of the 
present invention. 

FIG. 7B is an enlarged cross-sectional view show- 
ing another example of a configuration of an edge 
of an electron shielding plate on the tube axis side *5 
in a cathode ray tube according to Embodiment 2 
of the present invention. 

FIG. 8 is a partially enlarged plan view showing still 
another example of a configuration of an edge of an 
electron shielding plate on the tube axis side in a so 
cathode ray tube according to Embodiment 2 of the 
present invention. 

FIG. 9 is an exploded perspective view showing a 
configuration of a color selection structure included 
in a cathode ray tube according to Embodiment 3 55 
of the present invention. 

FIG. 1 0A is a plan view showing one example of a 
configuration of an electron shielding plate of a 
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cathode ray tube according to Embodiment 3 of the 
present invention. 

FIG. 1 0B is a plan view showing another example 
of a configuration of an electron shielding plate of a 
cathode ray tube according to Embodiment 3 of the 
present invention. 

FIG. 1 1 A is a plan view showing still another exam- 
ple of a configuration of an electron shielding plate 
of a cathode ray tube according to Embodiment 3 
of the present invention. 

FIG. 11 B is a cross-sectional view taken along the 
lineXIB-XIBin FIG. 11 A as seen in the arrow direc- 
tion. 

FIG. 12 is a cross-sectional view showing one ex- 
ample of a general configuration of a cathode ray 
tube according to Embodiment 1 of the present in- 
vention and a conventional cathode ray tube. 
FIG. 13 is a cross-sectional view showing one ex- 
ample of a conventional configuration for prevent- 
ing halation. 

FIG. 14A is a cross-sectional view for illustrating 
how halation occurs in a cathode ray tube with a 
large deflection angle having a configuration as 
shown in FIG. 13. 

FIG. 14B is an enlarged cross-sectional view of a 
portion XIV B shown in FIG. 14A. 

Best Mode for Carrying Out the Invention 

[0026] Embodiments of the present invention will be 
described with reference to the drawings. 

(Embodiment 1) 

[0027] The present embodiment describes one exam- 
ple of a cathode ray tube capable of preventing linear 
halation that is liable to occur in a cathode ray tube with 
a total deflection angle of 115° or more. 
[0028] Since the overall configuration of the cathode 
ray tube of the present embodiment is substantially the 
same as that in the conventional cathode ray tube 
shown in FIG. 12, a detailed description thereof has 
been omitted herein. 

[0029] FIG. 1 A is a partially enlarged cross-sectional 
view taken in the direction parallel to the tube axis, which 
shows the vicinity of an end portion of a magnetic shield 
on the screen side in a cathode ray tube according to 
one embodiment of the present invention similarly to 
FIG. 14B. 

[0030] To be joined with a frame 2 having a substan- 
tially L-shaped cross section, an end portion of a mag- 
netic shield 1 to be joined with the frame 2 includes a 
bent portion 20 bent toward the tube axis so as be sub- 
stantially orthogonal to the tube axis. As a result, the 
bent portion 20 of the magnetic shield 1 includes, at its 
edge on the tube axis side, an end face 1 1 opposing the 
tube axis and substantially parallel to the tube axis. The 
end face 11 is recessed farther from the tube axis than 
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the edge of the frame 2 on the tube axis side. 
[0031] In the example shown In FIG. 1 A, the thickness 
T of the bent portion 20 of the magnetic shield 1 as 
measured at its edge on the tube axis side (i.e., the width 
of the end face 11 in the tube axis direction) is 0.08 mm 
or less. In order to attain this thickness, in FIG. 1A, the 
thickness of the bent portion 20 of the magnetic shield 
1 is reduced gradually toward the tube axis side. The 
thickness of the bent portion 20 can be reduced by etch- 
ing, polishing, pressing, or the like. 
[0032] By making the thickness T of the bent portion 
20 of the magnetic shield 1 at its edge on the tube axis 
side (i.e., the width of the end face 11 in the tube axis 
direction) as small as 0.08 mm or less as described 
above, the following effect can be obtained. In the con- 
ventional magnetic shield shown in FIG. 14B, an elec- 
tron beam 5b entering and reflected from the region 
apart from the frame 2 in the end face 11 is allowed to 
reach the screen to cause halation. However, in the 
present embodiment, such an electron beam 5b does 
not reach the screen because it is reflected toward the 
side opposite to the screen side by the upper face (the 
face on the electron gun side) of the magnetic shield 1 . 
Also, an electron beam 5a entering and reflected from 
the region near the frame 2 in the end face 11 does not 
reach the screen because it is reflected toward the side 
opposite to the screen side by the frame 2 as in the case 
of example shown in FIG. 14B. Therefore, the configu- 
ration as shown in FIG. 1 A can prevent the halation pe- 
culiar to the cathode ray tube with a large deflection an- 
gle. 

[0033] FIG. 1 B is a partially enlarged cross-sectional 
view taken in the direction parallel to the tube axis, which 
shows the vicinity of an end portion of a magnetic shield 
on the screen side in another cathode ray tube accord- 
ing to the present embodiment of the invention similarly 
to FIG. 14B. 

[0034] In the example shown in FIG. 1B, in order to 
make the thickness T of the bent portion 20 of the mag- 
netic shield 1 as measured at its edge on the tube axis 
side (i.e., the width of the end face 11 opposing the tube 
axis, as measured in the tube axis direction at the edge 
on the tube axis side) 0 .08 mm or less, a stepped portion 
1 5 like a stairstep is formed in the vicinity of the edge of 
the bent portion 20. The stepped portion 15 can be 
formed by etching, polishing, pressing, or the like. By 
making the thickness T of the bent portion 20 at its edge 
on the tube axis side 0.08 mm or less, the same effect 
as that in the example shown in FIG. 1A can be ob- 
tained. 

[0035] In FIGs. 1 A and 1 B, the thickness T of the bent 
portion 20 of the magnetic shield 1 at its edge on the 
tube axis side preferably is not more than 2/3 of the basic 
thickness TO, which is the thickness of the magnetic 
shield 1 at a portion not made thinner. When the thick- 
ness T is more than 2/3 of the basic thickness TO, the 
above-mentioned effect of the present embodiment is 
reduced. 



[0036] As apparent from FIGS. 1 A and 1 B described 
above, when making the vicinity of the edge of the bent 
portion 20 on the tube axis side thinner, it is preferable 
to form a slope or a stepped portion on the surface of 
5 the bent portion 20 on the electron gun side. That is to 
say, it is preferable that the height of the end face 11 (i. 
e,, the length of the end face 1 1 in the tube axis direction) 
as measured from the surface of the frame 2 on the elec- 
tron gun side is 0.08 mm or less. According to this con- 
figuration, it is possible to reduce electron beams that 
do not strike the frame 2 after being reflected by the end 
face 11 and thus are allowed to reach the screen. 
[0037] FIG. 2A is a partially enlarged plan view show- 
ing a portion where a magnetic shield and a frame are 
joined with each other in still another cathode ray tube 
according to the present embodiment of the invention 
as seen in the direction parallel to the tube axis. FIG. 2B 
is a cross-sectional view taken along the line IIB-IIB in 
FIG. 2A as seen in the arrow direction. 
[0038] In the example shown in FIGs. 2A and 2B, an 
end face 11 that is present at the edge of a bent portion 
20 on the tube axis side and opposes the tube axis is 
formed so as to be a curved surface with a waveform 
outline having an amplitude of hi and a period of W, as 
shown in FIG. 2A. As a result, an electron beam entering 
the end face 11 is reflected in various directions depend- 
ing on the position it strikes. Thus, although an electron 
beam reflected in the direction 50a can reach the 
screen, the direction in which an electron beam is re- 
flected gradually changes to the direction 50b and then 
to the direction 50c as the position it strikes gradually 
shifts to a position away from the position at which the 
electron beam is reflected in the direction 50a. In ac- 
cordance with this change in direction, the distance be- 
tween the position at which an electron beam is reflected 
and the position at which the electron beam passes the 
edge of the frame 2 gradually becomes longer. The long- 
er the distance, the more easily an electron beam can 
be shielded by the frame 2. Further, even in the case 
where the electron beam reaches the screen, halation 
still can be prevented because the electron beam is dif- 
fused to spread thinly over a large area on the screen. 
The above-mentioned uneven curved surface of the end 
face 11 preferably has a large amplitude hi because, 
the larger the amplitude hi , the more widely the electron 
beam reflected from the end face 1 1 is diffused, thus 
allowing more effective prevention of halation. 
[0039] In FIGs. 2A and 2B, it is preferable that the 
thickness T of the bent portion 20 as measured at its 
edge on the tube axis side (i.e., the width of the end face 
1 1 in the tube axis direction) is 0.08 mm or less. Accord- 
ing to this configuration, the same effect as that in the 
examples shown in FIGs. 1A and 1B also can be ob- 
tained, thus allowing more effective prevention of hala- 
tion. As a method for reducing the thickness of the vi- 
cinity of the edge of the bent portion 20 on the tube axis 
side, the same methods as described in the examples 
shown in FIGs. 1A and 1B may be employed. 
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[0040] The thickness T of the bent portion 20 at its 
edge on the tube axis side preferably is not more than 
2/3 of the basic thickness TO, which is the thickness of 
the magnetic shield 1 at a portion not made thinner. 
When the thickness T is more than 2/3 of the basic thick- 
ness T0 ? the above-mentioned effect of the present em- 
bodiment is reduced. 

[0041] It is to be noted here that the above-mentioned 
explanations may be applied to either long sides or short 
sides of the magnetic shield or to both of them. 
[0042] Hereinafter, specific examples will be de- 
scribed. 

[0043] 32-inch and 36-inch color cathode ray tubes 
with a 16:9 aspect ratio and a deflection angle of 120°, 
which have the configuration as shown in FIG. 12 and 
include a panel 6 with a completely flat outer face, were 
fabricated. The thickness of a frame 2 was set to 1 .8 
mm and the thickness (i.e., the basic thickness TO) of a 
magnetic shield 1 was set to 0.15 mm. In Example 1 , a 
bent portion 20 of the magnetic shield 1 was formed so 
as to be reduced in thickness gradually toward the tube 
axis side, as shown in FIG. 1 A. In Example 2, a stepped 
portion 1 5 like a stairstep was formed on the bent portion 
20, as shown in FIG. 1B. In both Examples 1 and 2, the 
thickness T of the bent portion 20 of the magnetic shield 
1 at its edge on the tube axis side was set to 0.08 mm. 
In Example 3, an end face 11 at the edge of a bent por- 
tion 20 on the tube axis side was formed so as to be a 
curved surface with a waveform outline, as shown in 
FIGs. 2A and 2B. The amplitude h 1 of the waveform was 
set at 1 to 5 mm and the period W of the waveform was 
set at 10 mm. In Comparative Example 1, the cathode 
ray tubes were fabricated in the same manner as that 
in Examples 1 to 3 except that the vicinity of the edge 
of the magnetic shield 1 on the tube axis side was not 
made thinner and that the end face 11 was formed so 
as to be a flat surface instead of the uneven surface. 
[0044] Halation exhibited on the screens of the color 
cathode ray tubes of Examples 1 to 3 and Comparative 
Example 1 was evaluated sensorially with human eyes 
on a scale of 1 to 5. The evaluation criteria are as fol- 
lows. 

Level 1 : Halation seen as red, green, blue, or white 
vertical lines can be observed clearly. 
Level 3: Halation seen as red, green, blue, or white 
vertical lines can be observed clearly, but the area 
of the vertical lines is in the range of 1 to 1/3 times 
that in Level 1 . 

Level 5: Halation seen as red, green, blue, or white 
vertical lines hardly can be observed. Alternatively, 
halation seen as red, green, blue, or white vertical 
lines can be observed, but the area of the vertical 
lines is less than 1/3 times that in Level 1 . 

[0045] Level 2 refers to a level approximately interme- 
diate between Level 1 and Level 3, and Level 4 refers 
to a level approximately intermediate between Level 3 



and Level 5. 

[0046] The halation exhibited on the screens of the 
cathode ray tubes according to Examples 1 to 3 was 
evaluated as Level 4 or 5. In contrast, the halation ex- 

5 hibited on the screen of the cathode ray tube according 
to Comparative Example 1 was evaluated as Level 1 . 
[0047] Also, it was confirmed that, when the thickness 
T of the bent portion 20 of the magnetic shield 1 at its 
edge on the tube axis side was reduced to be not more 

10 than 2/3 of the basic thickness TO (0.15 mm in the 
above-mentioned respective examples) of the magnetic 
shield 1 , the level of the halation exhibited was improved 
particularly considerably to reach Level 3 or a higher lev- 
el. 

15 

(Embodiment 2) 

[0048] Embodiment 1 has described the case where 
the present invention is applied to a color cathode ray 

20 tube of a so-called press-mask type, in which a dome- 
shaped shadow mask formed by press forming is held 
by a frame. The present embodiment wjll describe the 
case where the present invention is applied to a color 
cathode ray tube of a so-called ten si on -mask type, in 

25 which a flat shadow mask is stretched by a frame while 
being provided with a tensile force, or to a color cathode 
ray tube employing an aperture grille as a color selection 
electrode. The present embodiment also preferably is 
applied to a cathode ray tube with a total deflection angle 

30 of 115° or more. 

[0049] FIG. 3 is a cross-sectional view showing a 
color cathode ray tube 100 of a tension-mask type ac- 
cording to the present embodiment, the cross section 
shown in the drawing being a vertical plane taken on the 

35 tube axis. For convenience in the following explanation, 
as shown in FIG. 3, an XYZ-three dimensional rectan- 
gular coordinate system is defined, in which the X-axis 
is a horizontal axis that intersects with the tube axis at 
a right angle, the Y-axis is a vertical axis that intersects 

40 with the tube axis at a right angle, and the Z-axis is the 
tube axis. 

[0050] A panel 101 and a funnel 102 are integrated 
with each other to form an envelope 103. On the inner 
face of the panel 101 , a substantially rectangular phos- 
45 phor screen 104 is provided. A shadow mask 105 as a 
color selection electrode is provided on a frame 110, 
while being stretched by the frame 1 1 0, so as to oppose 
the phosphor screen 104 at a distance. The frame 110 
is held inside the panel 101 by engaging a flat-spring- 
so like elastic supporter (not shown) provided on the outer 
peripheral surface of the frame 110 with a panel pin (not 
shown) partially embedded in the inner face of the panel 
1 01 . An electron gun 1 06 is contained in a neck portion 
of the funnel 102. A deflection yoke 108 is provided on 
ss the outer peripheral surface of the funnel 102, and an 
electron beam 5 emitted from the electron gun 106 is 
deflected in the horizontal and vertical directions by the 
deflection yoke 1 08 and scans the phosphor screen 
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104. 

[0051] On the face of the frame 110 on the electron 
gun 106 side, an electron shielding plate 120 is provid- 
ed. An edge of the electron shielding plate 120 on the 
tube axis side protrudes toward the tube axis side be- 
yond an edge of the frame 110 on the tube axis side, 
thereby restricting the region permitting the passage of 
an electron beam on the X-Y plane. That is, when the 
track of an electron beam 5 is deviated outwardly from 
the originally intended track for some reason, the elec- 
tron shielding plate 120 prevents the electron beam 5 
from striking the frame 110 to be reflected toward the 
phosphor screen 104 side to cause halation. 
[0052] Further, between the frame 1 1 0 and the deflec- 
tion yoke 1 08, a magnetic shield 1 30 is provided for pre- 
venting a so-called "mislanding", the phenomenon in 
which an electron beam 5 strikes a portion other than 
the desired portion on the phosphor screen 104 when 
the track thereof is deviated due to the effect of an ex- 
terna! magnetic field such as the geomagnetism and the 
like. 

[0053] FIG. 4 is an exploded perspective view show- 
ing a configuration of a color selection structure includ- 
ing the frame 110, the electron shielding plate 120, and 
the magnetic shield 130. 

[0054] The frame 110 includes a pair of long-side 
frames 111a and 111b disposed in parallel at a prede- 
termined distance and a pair of short-side frames 11 2a 
and 112b disposed in parallel at a predetermined dis- 
tance. Each of the long-side frames 111a and 111b is 
formed by bending a metal plate so as to form a cross 
section of a hollow triangular tube shape and then ex- 
tending one of its side faces toward the phosphor screen 
side. The shadow mask 1 05 is stretched by the end por- 
tions of the thus-extended side faces of the long-side 
frames 111a and 111b. Each of the short-side frames 
1 1 2a and 1 1 2b is formed by bending a metal plate so as 
to form a cross section of a substantially angular U- 
shape. The frame 110 is constructed by combining the 
pair of long-side frames 1 1 1 a, 1 1 1 b and the pair of short- 
side frames 1 1 2a, 1 1 2b so as to form a substantially rec- 
tangular shape and welding the portions to be joined. 
[0055] The electron shielding plate 1 20 is constructed 
by joining a pair of long-side shielding plates 1 21 a, 1 21 b 
and a pair of short-side shielding plates 122a, 122b so 
as to form a substantially rectangular shape. 
[0056] The magnetic shield 130 includes a pair of 
long-side side plates 131a and 131b having a substan- 
tially trapezoidal shape and opposing each other and a 
pair of short-side side plates 132a and 132b having a 
substantially trapezoidal shape and opposing each oth- 
er. The magnetic shield 130 is constructed by joining 
them so as to form a part of the side faces of a substan- 
tially pyramid shape. Long-side skirts 133a and 133b 
are formed on the sides of the long-side side plates 131a 
and 131b on the frame 110 side, respectively, with the 
long-side skirts 133a and 133b being bent so as to be 
substantially parallel to the X-Y plane. Short-side skirts 



134a and 134b (the short-side skirt 134b is not shown 
in the drawing) are formed on sides of the short-side side 
plates 132a and 132b on the frame 110 side, respec- 
tively. 

5 [0057] On the long-side frames 111a and 1 1 1 b of the 
frame 110 constructed as above : the long-side shielding 
plates 121a and 1 21 b of the electron shielding plate 1 20 
and the long-side skirts 133a and 133b of the magnetic 
shield are placed in this order and then welded by spot 

10 welding at portions 115, 125, and 135 to be joined, re- 
spectively. At this time, the short-side skirts 134a and 
134b of the magnetic shield 130 are inserted into the 
space between the short-side shielding plate 122a and 
the short-side frame 112a and the space between the 

is short-side shielding plate 1 22b and the short-side frame 
112b, respectively. 

[0058] Thus, the color selection structure as shown in 
FIG. 5 is obtained. 

[0059] FIG. 6 shows a cross-sectional view taken 

20 along the line VI-VI parallel to the X-Z plane in FIG. 5 
as seen in the arrow direction. As shown in FIG. 6, the 
short-side shielding plate 122a of the electron shielding 
plate 120 restricts the region permitting the passage of 
an electron beam 5. The surface of the short-side shield- 

25 ing plate 1 22a on the electron gun side reflects the over- 
scanned electron beam 5 toward the side opposite to 
the screen side, thus preventing the electron beam 5 
from being reflected by the short-side skirt 134a toward 
the screen side to cause halation. 

30 [0060] FIG. 7A shows an enlarged cross-sectional 
view of the portion VII, the vicinity of an edge of the 
short-side shielding plate 122a on the tube axis side, 
shown in FIG. 6. In the example shown in FIG. 7A, the 
thickness T of the short-side shielding plate 122a as 

35 measured at its edge on the tube axis side (i .e. , the width 
of the end face 123 opposing the tube axis at the edge 
on the tube axis side as measured in the tube axis di- 
rection) is 0.08 mm or less. In order to attain this thick- 
ness, the thickness of the short-side shielding plate 

-to 1 22a is reduced gradually toward the tube axis side, as 
shown in FIG. 7A. The thickness of the short-side shield- 
ing plate 122a can be reduced by etching, polishing, 
pressing, or the like. 

[0061] By making the thickness T of the short-side 
45 shielding plate 1 22a at its edge on the tube axis side (I. 
e., the width of the end face 123 in the tube axis direc- 
tion) 0.08 mm or less as described above, the following 
effect can be obtained. Most of the over-scanned elec- 
tron beams 5a strike the surface of the short-side shield- 
50 ing plate 1 22a on the electron gun side and are reflected 
toward the side opposite to the screen side. Thus, no 
halation is caused by such electron beams 5a. On the 
other hand, electron beams 5b entering the end face 
123 may be reflected toward the screen side to cause 
55 halation. However, because the thickness T of the end 
dace "j 23 is small, the amount of electron beams reflect- 
ed toward the screen side is reduced so that halation 
caused by such electron beams can be reduced to the 
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extent that it is substantially invisible. 
[0062] FIG. 7B is an enlarged cross-sectional view 
showing another example of a configuration of the por- 
tion VII, the vicinity of the edge of the short-side shield- 
ing plate 1 22a on the tube axis side, shown in FIG. 6. In 
the example shown in FIG. 73, in order to make the 
thickness T of the short-side shielding plate 122a as 
measured at its edge on the tube axis side (i.e., the width 
of the end face 1 23 opposing the tube axis, as measured 
in the tube axis direction at the edge on the tube axis 
side) 0.08 mm or less, a stepped portion 124 like a 
stairstep is formed on the shielding plate 122a. The 
stepped portion 124 can be formed by etching, polish- 
ing, pressing, or the like. By making the thickness T of 
the short-side shielding plate 122a at its edge on the 
tube axis side 0.08 mm or less, the same effect as that 
in the example shown in FIG. 7A can be obtained. 
[0063] The thickness T of the short-side shielding 
plate 122a at its edge on the tube axis side preferably 
is not more than 2/3 of the basic thickness TO, which is 
the thickness of the short-side shielding plate 1 22a at a 
portion not made thinner. When the thickness T is more 
than 2/3 of the basic thickness TO, the above-mentioned 
effect of the present embodiment is reduced. 
[0064] FIG. 8 is an enlarged plan view showing still 
another example of a configuration of the short-side 
shielding plate 122a according to the present embodi- 
ment. FIG. 8 shows the vicinity of the edge of the short- 
side shielding plate 122a shown in FIG. 6 on the tube 
axis side as seen in the arrow direction VIII parallel to 
the tube axis shown in FIG. 6. In the example shown in 
FIG. 8, an end face 123 that is present at an edge of the 
short-side shielding plate 1 22a on the tube axis side and 
opposes the tube axis is formed so as to be a curved 
surface with a waveform outline having an amplitude of 
hi and a period of W. As a result, an electron beam en- 
tering the end face 1 23 is reflected in various directions 
depending on the positions in the end face 1 23 it strikes, 
as shown by the arrows 51a, 51b, and 51c. Therefore, 
even in the case where the electron beam reaches the 
screen, halation still can be prevented because the elec- 
tron beam is diffused to spread thinly over a large area 
on the screen. The above-mentioned uneven curved 
surface of the end face 123 preferably has a large am- 
plitude hi because, the larger the amplitude hi, the 
more widely the electron beam reflected from the end 
face 123 is diffused, thus allowing more effective pre- 
vention of halation. 

[0065] In FIG. 8, it is preferable that the thickness T 
of the short-side shielding plate 122a as measured at 
its edge on the tube axis side (i.e., the width of the end 
face 123 in the tube axis direction) is 0.08 mm or less. 
According to this configuration, the same effect as that 
in the examples shown in FIGs. 7A and 7B also can be 
obtained, thus allowing more effective prevention of ha- 
lation. As a method for reducing the thickness of the vi- 
cinity of the edge of the short-side shielding plate 122a 
on the tube axis side, the same methods as described 



in the examples shown in FIGs. 7A and 7B may be em- 
ployed. 

[0066] The thickness T of the short-side shielding 
plate 122a at its edge on the tube axis side preferably 
5 is not more than 2/3 of the basic thickness TO, which is 
the thickness of the short-side shielding plate 122a at a 
portion not made thinner. When the thickness T is more 
than 2/3 of the basic thickness TO , the above-mentioned 
effect of the present embodiment is reduced. 
10 [0067] While the configuration of the one short-side 
shielding plate 122a is shown in FIGs. 6, 7A, 7B, and 8, 
it is needless to say that the other short-side shielding 
plate 122b also has the same configuration. 
[0068] Further, while the configuration of the short- 
's side shielding plates 1 22a andl 22b has been described 
above, the long-side shielding plates 121a and 121b 
rather than the short-side shielding plates 122a and 
122b may have the above-mentioned configuration. Al- 
ternatively, both the short-side shielding plates 122a, 
20 122b and the long-side shielding plates 121a, 121b may 
have the above-mentioned configuration. 
[0069] Hereinafter, specific examples will be de- 
scribed. 

[0070] 32-inch and 36-inch color cathode ray tubes 
25 with a 16:9 aspect ratio and a deflection angle of 120°, 
which have the configuration as shown in FIG. 3 and 
include a panel 101 with a completely flat outer face, 
were fabricated. The thickness (i.e., the basic thickness 
TO) of long-side shielding plates 121a, 121b and short- 
30 side shielding plates 122a, 122b, which form the elec- 
tron shielding plate 120, was set to 0.15 mm. In Example 
4, the long-side shielding plates 121a, 121b and the 
short-side shielding plates 122a, 122b were formed so 
as to be reduced in thickness gradually toward the tube 
axis side, as shown in FIG. 7A. In Example 5, a stepped 
portion like a stairstep was formed on the long-side 
shielding plates 1 21 a, 1 21 b and the short-side shielding 
plates 122a, 122b, as shown in FIG. 7B. In both Exam- 
ples 4 and 5, the thickness T of the long-side shielding 
plates 121a, 121b and the short-side shielding plates 
122a, 122b at their edges on the tube axis side was set 
to 0.08 mm. In Example 6, end faces 123 at the edges 
of the long-side shielding plates 121a, 121b and the 
short-side shielding plates 122a, 122b on the tube axis 
side were formed so as to be curved surfaces having a 
waveform outline, as shown in FIG. 8. The amplitude hi 
of the waveform was set at 1 to 5 mm and the period W 
of the waveform was set at 1 0 mm. in Comparative Ex- 
ample 2, the cathode ray tubes were fabricated in the 
same manner as that in Examples 4 to 6 except that the 
vicinities of the edges of the long-side shielding plates 
121a, 121b and the short-side shielding plates 122a, 
122b on the tube axis side were not made thinner and 
that the end faces of the long-side shielding plates 121 a, 
121b and the short-side shielding plates 122a, 122b on 
the tube axis side were formed so as to be flat surfaces 
instead of the uneven surfaces. 

[0071] Halation exhibited on the screens of the color 
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cathode ray tubes of Examples 4 to 6 and Comparative 
Example 2 was evaluated sensorially in the same man- 
ner as that described in Embodiment 1 . As a result, the 
halation exhibited on the screens of the cathode ray 
tubes according to Examples 4 to 6 was evaluated as 5 
Level 4 or 5. In contrast, the halation exhibited on the 
screens of the cathode ray tubes according to Compar- 
ative Example 2 was evaluated as Level 1 . 

(Embodiment 3) 

[0072] In the present embodiment, one example of a 
color cathode ray tube preferably applied to a cathode 
ray tube with a total deflection angle of 1 15° or less will 
be described while taking a cathode ray tube of tension- 
mask type as an example. 

[0073] Since the general configuration of the color 
cathode ray tube of the present embodiment is substan- 
tially the same as that shown in FIG. 3 described in Em- 
bodiment 2, a description thereof has been omitted 
herein. 

[0074] FIG. 9 is an exploded perspective view show- 
ing a configuration of a color selection structure accord- 
ing to Embodiment 3, which includes a frame 110, an 
electron shielding plate 1 20, and a magnetic shield 1 30. 
The color selection structure shown in FIG. 9 differs from 
the one shown in FIG. 4 only in the shape of the electron 
shielding plate 120. It is to be noted that components in 
common between FIG. 4 and FIG. 9 are numbered iden- 
tically, and descriptions of these components have been 
omitted herein. The frame 110, the electron shielding 
pfate 120, and the magnetic shield 130 are assembled 
in the same manner as that in Embodiment 2. Thus, the 
color selection structure as shown in FIG. 5 is obtained. 
[0075] FIG. 10A is a plan view showing the electron 
shielding plate 120 as seen in the tube axis direction. In 
the example shown in FIG. 10A, each of the short-side 
shielding plates 122a and 122b protrudes toward the 
tube axis so as to form an inverted V-shape whose peak 
is at an approximately central portion thereof in its lon- 
gitudinal direction and valleys are at both end portions 
thereof. According to this configuration, the following ef- 
fect can be obtained. Among electron beams 5 emitted 
from the electron gun, electron beams entering an end 
face 123 (a face opposing the tube axis) of the short- 
side shielding plates 122a and 122b may be reflected 
toward the screen. However, as shown in FIG. 10A, an 
electron beam 52a entering the position near the peak 
of the inverted V-shape in the approximately central por- 
tion in the longitudinal direction and an electron beam 
52b entering the position apart from the peak of the in- 
verted V-shape are reflected in different directions. 
Therefore, even in the case where an electron beam 
reaches the screen, halation still can be prevented be- 
cause the electron beam is diffused to spread thinly over 
a large area on the screen. 

[0076] FIG. 1 0B is a plan view showing another ex- 
ample of a configuration of an electron shielding plate 



120 according to the present embodiment as seen in the 
tube axis direction. In the example shown in FIG. 10B, 
each of the short-side shielding plates 122a and 122b 
protrudes toward the tube axis so as to form a substan- 
tially arc shape whose peak is at an approximately cen- 
tral portion thereof in its longitudinal direction and val- 
leys are at both end portions thereof. In this example, 
an electron beam entering an end face 123 of the short- 
side shielding plates 122a and 122b is reflected in var- 
ious directions depending on the position it strikes in the 
Y-axis direction, as in the case of the example shown in 
FIG. 10A. Therefore, even in the case where the elec- 
tron beam reaches the screen, halation still can be pre- 
vented because the electron beam is diffused to spread 
thinly over a large area on the screen. 
[0077] In the present embodiment, the greater pro- 
truding amount h2 of the central portion of each of the 
short-side shielding plates 122a and 122b with respect 
to both the end portions is preferable. In other words, a 
smaller vertical angle of the inverted V-shaped protru- 
sion is preferable in FIG. 10A, and a smaller radius of 
curvature of the arc-shaped protrusion is preferable in 
FIG. 1 0B. In accordance with an increase in the protrud- 
ing amount h2, the change in the direction in which an 
electron beam entering the end face 1 23 is reflected de- 
pending on the position it strikes in the Y-axis direction 
becomes more significant, thus enhancing the effect for 
reducing halation. It is to be noted here that, if the pro- 
truding amount h2 is too great, an electron beam enter- 
ing the vicinities of four comers cannot be shielded by 
the short-side shielding plates 1 22a, 1 22b and thus may 
cause halation. However, in a cathode ray tube with a 
relatively small deflection angle, it is possible to set the 
protruding amount h2 to be great because an electron 
beam enters the screen at a relatively small incident an- 
gle. On this account, the present embodiment preferably 
is applied to a cathode ray tube with a relatively small 
deflection angle (e.g., a total deflection angle of 115° or 
less). 

[0078] In the present embodiment, it is preferable that 
the thickness of the short-side shielding plates 1 22a and 
122b at their edges on the tube axis side (i.e., the width 
of the end faces 123 in the tube axis direction) is 0.08 
mm or less. In order to attain this thickness, the thick- 
ness of the short-side shielding plates 122a, 122b may 
be reduced gradually toward the tube axis side as 
shown in FIG. 7A described in Embodiment 2, or a 
stepped portion like a stairstep may be formed as shown 
in FIG. 7B. Further, as a method for reducing the thick- 
ness of the short-side shielding plates 122a and 122b, 
the same methods as described in Embodiment 2 may 
be employed. By reducing the thickness of the short- 
side shielding plates 122a and 122b at their edges on 
the tube axis side, an area of the end faces 123 be- 
comes smaller, thus reducing the amount of electron 
beams entering the end faces 123. As a result, the oc- 
currence of halation can be suppressed. 
[0079] The thickness T of the short-side shielding 
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plates 122a and 122b at their edges on the tube axis 
side preferably is not more than 2/3 of the basic thick- 
ness TO. which is the thickness of the short-side shield- 
ing plates 122a and 122b at portions not made thinner. 
When the thickness T is more than 2/3 of the basic thick- 5 
ness TO. the above-mentioned effect of the present em- 
bodiment is reduced. 

[0080] While the configuration of the short-side 
shielding plates 122a and 122b has been described 
above, the long-side shielding plates 121a and 121b 10 
rather than the short-side shielding plates 122a and 
122b may have the above-mentioned configuration. Al- 
ternatively, both the short-side shielding plates 122a, 
1 22b and the long-side shielding plates 1 21 a, 1 21 b may 
have the above-mentioned configuration. 15 
[0081 J Hereinafter, specific examples will be de- 
scribed. 

[0082] A 24-inch color cathode ray tube with a 16:9 
aspect ratio and a deflection angle of 98°, which has the 
configuration as shown in FIG. 3 and includes a panel 20 
101 with a completely flat outer face, was fabricated. 
The thickness (i.e., the basic thickness TO) of long-side 
shielding plates 121a, 121b and short-side shielding 
plates 122a, 122b, which form the electron shielding 
plate 1 20, was set to 0.3 mm. In Example 7, each of the 25 
edges of the short-side shielding plates 122a and 122b 
on the tube axis side was formed in an inverted V-shape 
with the central portion protruding toward the tube axis 
side, as shown in FIG. 10A. The tilt angle (base angle) 
e shown in FIG. 1 0A was set to 3.3°. In Example 8, each 30 
of the edges of the short-side shielding plates 122a 
and122b on the tube axis side was formed in an arc 
shape with the central portion protruding toward the tube 
axis side, as shown in FIG. 1 0B. The radius of curvature 
of the arc shape was set to 2700 mm. In Comparative 35 
Example 3, the color cathode ray tube was fabricated in 
the same manner as that in Examples 7 and 8 except 
that the edges of the short-side shielding plates 122a, 
122b on the tube axis side were formed so as to be 
straight without protruding toward the tube axis. 40 
[0083] Halation exhibited on the screen of the color 
cathode ray tube of Examples 7 and 8 and Comparative 
Example 3 was evaluated sensorially in the same man- 
ner as that described in Embodiment 1. Asa result, the 
halation exhibited on the screen of the cathode ray tube 45 
according to Examples 7 and 8 was evaluated as Level 
4 or 5. In contrast, the halation exhibited on the screen 
of the cathode ray tube according to Comparative Ex- 
ample 3 was evaluated as Level 1 . 

[0084] In Embodiment 3, the edge of the short-side so 
shielding plates 122a and 122b on the tube axis side 
may be inclined toward the electron gun side, as shown 
in FIG. 11 A and FIG. 11B. FIG. 11 B is a cross-sectional 
view taken along the line XIB-XIB in FIG. 11 A as seen 
in the arrow direction. According to this configuration, 55 
an incident angle of an electron beam 5b entering the 
end face 1 23 of the short-side shielding plates 1 22a and 
122b to the end face 123 can be made smaller, thus al- 



lowing the electron beam 5b to be reflected toward the 
side opposite to the screen side. As a result, halation 
can be reduced further. While FIGs. 1 1 A and 1 1 B show 
a modified example of the configuration shown in FIG. 
10A : the edges of the short-side shielding plates 122a 
and 1 22b on the tube axis side similarly may be inclined 
toward the electron gun side in the example shown in 
FIG. 10B. Further, the edges of the long-side shielding 
plates 121a, 121b shown in FIG. 10B on the tube axis 
side similarly may be inclined toward the electron gun 
side. Still further, in the case where the long-side shield- 
ing plates 121a, 121b and/or the short-side shielding 
plates 122a, 122b have the configuration described in 
Embodiment 2, the edges of the long-side shielding 
plates 121a, 121b and/or the short-side shielding plates 
122a, 122b on the tube axis side similarly may be in- 
clined toward the electron gun side. 
[0085] In Embodiments 2 and 3, the electron shielding 
plate 120 and the magnetic shield 130 are separate 
components. However, in the present invention, the 
configuration of the electron shielding plate is not limited 
thereto. In the present invention, the electron shielding 
plate can take any form as long as it can restrict the re- 
gion permitting the passage of an electron beam emitted 
from the electron gun toward the screen on a plane or- 
thogonal to the tube axis. Therefore, for example, in the 
case where the bent portion 20 of the magnetic shield 
1 protrudes toward the tube axis so as to be closest to 
the tube axis in Embodiment 1 , the bent portion 20 cor- 
responds to an electron shielding plate. Furthermore, in 
the case where the frame for holding the shadow mask 
itself has the function of an electron shielding plate, the 
frame corresponds to an electron shielding plate. 
[0086] The embodiments described above are merely 
intended to clarify the technical details of the present 
invention. Thus, the present invention should not to be 
interpreted as being limited to these specific examples. 
The present invention can be carried out in different var- 
iations without departing from the spirit and the claims 
of this invention and should be interpreted in a broad 
sense. 



Claims 

1 . A cathode ray tube comprising: 

a panel provided with a phosphor screen; 

a funnel integrated with the panel; 

an electron gun disposed inside the funnel; 

a magnetic shield for shielding an electron 

beam emitted from the electron gun against an 

external magnetic field; and 

a frame for holding the magnetic shield, 

wherein the magnetic shield comprises, at a 
portion to be joined with the frame, a bent portion 
bent toward a tube axis side, and 
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a thickness of the bent portion at its edge on 
the tube axis side is 0.08 mm or less. 

2. The cathode ray tube according to claim 1 , 

wherein the magnetic shield comprises a 
stepped portion like a stairstep in a vicinity of said 
edge. 

3. A cathode ray tube comprising: 

a panel provided with a phosphor screen; 

a funnel integrated with the panel; 

an electron gun disposed inside the funnel; 

a magnetic shield for shielding an electron 

beam emitted from the electron gun against an 

external magnetic field; and 

a frame for holding the magnetic shield, 

wherein the magnetic shield comprises, at a 
portion to be joined with the frame, a bent portion 
bent toward a tube axis side, and 

an edge of the bent portion on the tube axis 
side is formed so as to be uneven. 

4. The cathode ray tube according to claim 3, 

wherein a thickness of the bent portion at said 
edge is 0.08 mm or less. 

5. The cathode ray tube according to claim 3, 

wherein the magnetic shield comprises a 
stepped portion like a stairstep in a vicinity of said 
edge. 

6. The cathode ray tube according to claim 1 or 3, 

wherein a portion of the magnetic shield in a 
vicinity of said edge is made thinner by etching, pol- 
ishing, or pressing. 

7. The cathode ray tube according to claim 1 or 3, 

wherein a thickness of the magnetic shield at 
said edge is not more than 2/3 of a basic thickness 
of the magnetic shield. 

8. The cathode ray tube according to claim 1 or 3, 

wherein said edge of the bent portion on the 
tube axis side is recessed farther from a tube axis 
than an edge of the frame on the tube axis side. 

9. The cathode ray tube according to claim 1 or 3, 

wherein the cathode ray tube has a total de- 
flection angle of 115° or more. 

10. A cathode ray tube comprising: 

a panel provided with a phosphor screen; 
a funnel integrated with the panel; 
an electron gun disposed in the funnel; and 
an electron shielding plate for restricting a re- 



gion permitting passage of an electron beam 
emitted from the electron gun, the electron 
shielding plate being disposed between the 
electron gun and the phosphor screen, 

5 

wherein a thickness of the electron shielding 
plate at its edge on a tube axis side is 0.08 mm or 
less. 

10 11. The cathode ray tube according to claim 10, 

wherein the electron shielding plate compris- 
es a stepped portion like a stairstep in a vicinity of 
said edge. 

15 12. A cathode ray tube comprising: 



a panel provided with a phosphor screen; 
a funnel integrated with the panel; 
an electron gun disposed in the funnel; and 
an electron shielding plate for restricting a re- 
gion permitting passage of an electron beam 
emitted from the electron gun, the electron 
shielding plate being disposed between the 
electron gun and the phosphor screen : 



20 



25 



30 13. 



wherein an edge of the electron shielding 
plate on a tube axis side is formed so as to be un- 
even. 

The cathode ray tube according to claim 12, 

wherein a thickness of the electron shielding 
plate at said edge is 0.08 mm or less. 



14. The cathode ray tube according to claim 12, 

35 wherein the electron shielding plate compris- 

es a stepped portion like a stairstep in a vicinity of 
said edge. 

15. The cathode ray tube according to claim 10 or 12, 
40 wherein a portion of the electron shielding 

plate in a vicinity of said edge is made thinner by 
etching, polishing, or pressing. 

16. The cathode ray tube according to claim 10 or 12, 
45 wherein a thickness of the electron shielding 

plate at said edge is not more than 2/3 of a basic 
thickness of the electron shielding plate. 

17. The cathode ray tube according to claim 10 or 12, 
so wherein the cathode ray tube has a total de- 
flection angle of 115° or more. 

18. A cathode ray tube comprising: 

55 a panel provided with a phosphor screen; 

a funnel integrated with the panel; 
an electron gun disposed in the funnel; and 
an electron shielding plate for restricting a re- 
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gion permitting passage of an electron beam 
emitted from the electron gun, the electron 
shielding plate being disposed between the 
electron gun and the phosphor screen; 

5 

wherein an approximately central portion of 
the electron shielding plate in its longitudinal direc- 
tion protrudes toward a tube axis to form a protrud- 
ing portion. 

10 

19. The cathode ray tube according to claim 18, 

wherein the protruding portion has an inverted 
V-shape or an arc shape. 

20. The cathode ray tube according to claim 1 8, *5 

wherein a thickness of the electron shielding 
plate at its edge on a tube axis side is 0.08 mm or 
less. 

21. The cathode ray tube according to claim 18, 20 

wherein the electron shielding plate compris- 
es a stepped portion like a stairstep in a vicinity of 
its edge on a tube axis side. 

22. The cathode ray tube according to claim 18, 25 

wherein a portion of the electron shielding 
plate in a vicinity of its edge on a tube axis side is 
made thinner by etching, polishing, or pressing. 

23. The cathode ray tube according to claim 18, 30 

wherein a thickness of the electron shielding 
plate at its edge on a tube axis side is not more than 
2/3 of a basic thickness of the electron shielding 
plate. 

35 

24. The cathode ray tube according to claim 18, 

wherein the cathode ray tube has a total de- 
flection angle of 115° or less. 

40 



45 



50 



55 
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